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In the present study, 12 male rats were tested to create a model of animal 
bereavement: the rats were separated, simulating their housing mates' deaths, 
and then tested for depression. Depression was determined using the forced 
swim test, and by monitoring daily weight and food consumption. Data for all 
factors were collected before separation, during separation, and after reunion. 
The results of the forced swim test showed that the rats spent significantly more 
time immobile, a sign of depression, when they were separated. Food intake 
and weight, however, did not appear to be a factor of the separation. The results 
of this study provide evidential need for further studies in the field of animal 
cognition and emotion. 
Bereavement, as defined by the DSM IV, is a 
reaction to the death of a loved one. It presents with 
the same symptoms as a Major Depressive Episode, 
but fails to meet the criteria ofMajor Depressive 
Disorder unless the symptoms proceed for more 
than two months after the death of a loved one. 
Sanders (1989) described bereavement as 
consisting ofboth "emotional pain" and "social 
deprivation" (p. 9). Sanders also distinguished the 
differences between bereavement, grief, and 
mourning, which are often used interchangeably. In 
Sanders' definition, bereavement is the state that an 
individual undergoes after experiencing loss, grief is 
the reaction to the state of bereavement, and the  
culture-specific rituals that occur after somebody 
dies characterize mourning. The process of 
bereavement, as defined by Sanders, consists of 
four stages; shock, awareness of loss, conservation, 
and healing and renewal. Clayton (2007) described 
the process ofbereavement in people as an initial 
period of numbness, followed by varied time of 
depression until returning to a previous level of pre-
death functioning. Symptoms that can occur during 
the time of bereavement, as mentioned by Clayton, 
can consist of fatigue, loss of interest in 
surroundings, weight loss as a result of anorexia, 
insomnia, and episodes of crying. However, in 
contrast to those diagnosed with depression, 
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Clayton points out that the bereaved generally do 
not experience "symptoms such as feeling hopeless, 
worthless, being a burden, psychomotor retardation, 
wishing to be dead, and thinking of suicide. .." (p. 
318). 
Despite the increasing awareness and treatment 
of bereavement in human patients, very little 
attention has been paid to possible bereavement in 
animals despite the high frequency of anecdotal and 
anthropomorphic stories from pet owners and 
zookeepers who report symptoms of depression 
from a pet or animal who has recently experienced 
the loss of a companion animal. Clayton (2007) 
points out that bereavement "is not species specific 
so it can be defined identically across species and 
generations of species" (p. 317). The idea that 
animals experience bereavement is not a far-fetched 
idea considering the evidence for animal emotion, 
cognition, and depression. Griffin (1984) describes a 
possible reason for the lack of study in animal 
feelings that dates back to the twentieth-century 
when behaviorists argued that attempting to examine 
thoughts and feelings was, in summary, a pointless 
science. This view, known as behaviorism, consisted 
of three claims; that all animal behavior can be 
explained through experience and learning, that only 
observable behavior can be used to determine what 
an animal is doing, and that there should be no 
attempt to analyze conscious thinking because it has 
no influence on observed behavior and it can only be 
interpreted by the individual experiencing it (Griffin, 
1992). Ethologists, then, accepted this viewpoint 
and therefore little effort or progress has been made 
in the study of animal emotions and thoughts but 
rather solely in animal behavior under a wide range 
of circumstances. This idea of animal thought has 
been looked at by philosophers, such as Nagel who 
came to the conclusion that if animals do have 
thoughts it is impossible for scientists to ever 
experience what they are feeling, as cited in Griffin. 
However, despite these claims there has been 
rediscovered interest in the field of animal cognition. 
The recognition of studies concerning the animal 
mind have resurfaced due to a large amount of lab 
animal experimenters contemplating whether a 
thinking mind underlies the animals' abilities to solve 
mazes and to learn new tasks (Griffin, 1984). An  
example of a lab animal experiment where it is 
suspected that animal thinking is present is the use of 
an electric shock with laboratory rats. Any 
experimenter performing this type of experiment can 
testify that the rats "may cringe or show other 
obvious signs of expecting the unpleasant shock 
before it is delivered. They also are able to learn that 
they can prevent the shock by taking some specific 
action..." (Griffin, 1984, p.135). In the 
aforementioned experiment the animals learned what 
must be done to avoid a shock and continued to do 
so long after the shock had been taken away, in 
order to avoid any further shocks. In another study 
(Griffin, 1984) monkeys were trained to watch an 
experimenter place a piece ofbanana under one of 
two inverted cups; after the banana was placed, a 
barrier was put between the monkey and the cups to 
measure how long the monkey could remember 
under which cup the banana was placed. However, 
in some trials of the experiment the piece of banana 
was replaced by a piece of lettuce while the barrier 
was still up, and the experimenter reported the 
monkey exhibiting behavior such as shrieking at the 
experimenter in what appeared to be anger. These 
experiments can be categorized as animal 
expectations that have been seen in many animals, 
such as those that learn that food is presented in a 
certain place, at a certain time, everyday, and when 
food is not there the animal appears confused, 
disappointed, or even angry (Griffin, 1984). 
In experiments where rodents learned to 
complete mazes it was suspected that they might 
have been utilizing conscious memory to recall paths 
taken before (Griffin, 1992). This phenomenon is 
also referred to as latent learning and is evidence for 
a more elevated level of mental processing than can 
be determined through operant or classical 
conditioning (Gould & Gould, 1994). Scientific 
evidence for latent learning has been seen in a 
replicated experiment where on the first day rats 
were exposed to a maze with a wide, white box at 
one end and a narrow, black box at the other, both 
containing food. On the second day the rat was 
placed in a large white box with a small amount of 
food and after the rat consumed all the food, it was 
placed in a narrow black box and received a shock. 
The next day the rat was placed back into the maze, 
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and despite rodents' instinctual favoring for narrow 
dark places, it chose to go to the white box (Gould 
& Gould). The use of latent learning has also been 
referred to as a "cognitive map" (p. 67), named by 
the original researcher of latent learning, E.C. 
Tolman, as noted in Gould and Gould. Another 
example of cognitive mapping seen in rats was an 
experiment where rats were placed in a radial arm 
maze, baited with food at the end of each arm, and 
were then removed from the maze after consuming 
the food in only some of the arms. When the rats 
were later returned to the untouched maze, after 
being away from it for time spans ranging from a few 
hours to a few days, they did not explore the arms 
of which they had already visited when they were 
last in the maze (Gould & Gould). All of these 
examples refer to the idea of animal thought that 
comparative psychologists refer to as cognition 
(Griffin, 1992). However, the recent dogma in the 
field of animal cognition has been focused on 
determining the difference between cognition and 
intelligence (Vauclair, 1996). An example of this, as 
cited in Vauclair, has been seen in pigeons with their 
remarkable abilities in navigation. This ability would 
seem to be an example of intelligence but not 
cognition because the navigational ability of the 
pigeon appears to be hardwired, meaning pigeons 
do not have to learn or adapt in order to possess 
outstanding navigational ability. It is with this 
determination of animal intelligence that animal 
cognition was defined, by Vauclair, as the ability to 
adapt to changes in conditions of the species' 
environment. 
With the evidence of animal cognition, the 
following approach was used to determine if 
emotion was also present. Animal emotion started to 
become a concern when people started to question 
animal welfare and rights in regards to animal testing. 
In this regard, one emotion in particular was a focus, 
and that was suffering (Griffin, 1992). From this 
concern sprouted animal welfare laws that were 
intended to protect and prevent animals from 
unethical harm. However, these types of animal 
welfare laws have been mostly directed toward 
warm-blooded animals because there is still no 
evidence of invertebrate or fish emotion, according 
to Griffin. More evidence of animal emotion can be  
explained by observed social behavior, which is 
defined as "the interaction of two or more 
individuals, the influence of one individual on 
another" (Dethier & Stellar, 1961, p. 107). 
However, behavior seen in groups is not always 
social behavior, as some group behavior, such as 
eating, would be exhibited by the animal in or out of 
the group situation. Gould and Gould (1994) 
pointed out the skepticism towards animal social 
behavior claiming instead that it is altruistic, meaning 
actions which may appear to be self-less are in fact 
beneficial to the individual. This is easily defended by 
the theories of survival of the fittest and natural 
selection (Gould & Gould), in that every animal's 
sole purpose is to survive and spread its genes 
through reproduction. However, instances of animals 
helping one another like "dolphins keeping injured 
members of the group afloat..." (p. 150) have been 
frequently observed. Therefore, it is either that 
animal behavior is not all altruistic or people are just 
being anthropomorphic in their observations of such 
self-less behavior. However, Gould and Gould argue 
even behavior that may seem empathetic may be 
"benefiting the giver directly or indirectly" (p. 150), 
such as the case with reciprocal altruism and kin-
directed altruism. In reciprocal altruism the individual 
helps another with the idea that they will receive help 
in return, for example non-human primates grooming 
each other (Vauclair, 1996). Kin-directed altruism is 
the idea that by helping relatives the animal is helping 
his or her own gene propagation, which may 
indirectly help the animal. An example of this has 
been observed with monkeys who are more likely to 
risk injury to protect kin than to protect another 
member of the group (Gould & Gould). Regardless 
of whether these incidents of empathy will be helpful 
to the giver in the future, the comprehension of that 
interaction requires a lot of insight into social 
relationships on behalf of the animal (Gould & 
Gould). 
Logically, if humans grieve, and scientific 
evidence points to animals possessing emotion and 
social relationships, it would make sense to assume 
that animals are capable of grieving, however, there 
is very little scientific evidence to support this theory. 
Furthermore, very little research has been done 
looking into emotion and social behavior of the rat. 
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One of the few experiments on the topic of rat social 
behavior was done by Locke in 1936, as cited in 
Munn (1950), which looked into the social drive of 
rats based on the presumption that all animal species 
have a drive or instinct to be with their kind. Rats, 
that were being housed together were separated for 
various lengths of time. After being separated, the 
rats were placed on opposite sides of an obstacle, 
so that they could see each other but not get to each 
other without overcoming the obstacle, and it was 
observed how diligently the rats tried to cross the 
obstacle in order to reach each other. In contrast to 
the hypothesis, the results of this study were 
interpreted to show a lack of social drive in rats, and 
that any attempt to conquer the obstacle could be 
explained by an exploratory drive. Previous 
observations have also shown that social behavior in 
rats maybe limited to "copulation, care of the 
young, huddling when the temperature is low, and 
competition for food and sex which may culminate in 
fighting" (p. 465), eliminating the types of social 
interactions seen among higher mammals (Munn, 
1950). However, the aforementioned limitations of 
rat social behavior do not explain the frequent 
grooming of one another often seen in pair-housed 
rats, which may actually be an altruistic or selfless 
behavior. Despite the lack of evidence for social 
behavior in the rat, Munn claims there is some 
evidence for emotionality in rats as determined by 
behavior, otherwise classified as temperament. The 
only strong evidence of emotional behavior in rats, 
as cited in Munn has been in describing "hiding, 
avoidance, and vocalization" (p. 99) and in 
exploration of possible genetic correlations, based 
on the evidence that certain breeds of rats appear to 
be more emotional than others. However, evidence 
brought forth by these types of studies conducted in 
the mid-twentieth century offer very little support to 
the pre-described dogma of animal emotion. 
As established in Willner's review (1984), a 
separation model, where an animal was separated 
from its companion or kin, produced evidence that 
supported this model of having the strongest 
potential construct validity in stimulating animal 
depression. Experiments using separation models 
typically involve non-human primates, according to 
Willner, such as the study by Laudenslager, Boccia,  
and Reite (1993) where they separated an infant 
monkey from its mother for 4-10 days as a model of 
child-parent grief. The behaviors exhibited by the 
infant monkey in this study were shockingly similar 
to the behaviors exhibited by a child suffering from 
depression. Despite that the majority of previous 
separation experiments have been done with non-
human primates, the "separation phenomena of 
protest followed by despair are present to some 
extent in many species, including cats, dogs, rodents, 
and precocial birds" (reviewed by Katz, 1981 and 
McKinney & Bunney, 1969) as cited in Willner ( p. 
8). However, despite the effectiveness of the 
separation model to induce animal depression, there 
are still many ways by which to measure the 
presence of depressive symptoms. 
The forced swim test has been used repeatedly 
to test animals for depression due to the potential 
construct validity, as referenced by Willner (1984). 
The use of the forced swim test has typically been 
for antidepressant testing in rodents, to which 
antidepressants have been shown to decrease 
immobile activity (Sdenz, Villagra, & Trias, 2006). 
The test created by Porsolt (1979), utilized 
behavioral despair, in which an animal faced with a 
previously learned inescapable situation will more 
quickly become immobile if he or she was 
depressed, otherwise known as learned helplessness 
(Willner). According to Winner, the validity of this 
test in regard to human subjects is that helplessness 
is a primary symptom of depression. Porsolt (1979) 
showed that besides using antidepressant drugs, 
putting rats in enriched environments, including 
enclosures with other rats, also led to decreased 
latency of immobility. 
Due to the evidence of social behavior and 
emotions in animals, along with the validity of 
separation induced depression, the present study 
was created to test if rats would mourn the loss of a 
companion, and furthermore, if age or time living 
together was a factor. Rats were separated and 
depression was measured using the forced swim test 
and comparing latencies of immobility in the water, 
pre-separation, during separation, and post-reunion. 
The hypothesis was that during separation rats 
would spend more time immobile and then upon 
reuniting with the rat he was previously paired with, 
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immobility latency in the forced swim test would 
return to a similar latency as the pre-separation test. 
It was hypothesized that the reunion would have a 
large effect on decreased immobility latency because 
not only did the rats go from isolated cages to 
community cages, but they also were paired with a 
previous companion. The second measure for 
depression was the monitoring of food intake and 
weight monitoring on a free-feed (approximately 
120 grams per day) diet throughout the study. 
Because anorexia and weight loss are common 
symptoms of depression we hypothesized that the 
separated rats would eat less and therefore lose 
weight during the separation period. Studies by 
Harlow, cited in Munn (1950), have also shown that 
rats tended to eat more in groups of two or five in 
comparison to when they were housed alone, 
however imitation is not a reliable factor for eating 
behavior, meaning that animals should proceed to 
eat regardless of other rats' feeding behavior. 
Overall, the goal of this study was to determine if 
pair-housed rats developed companion-like 
relationships with a cage mate, as evidenced by 
symptoms of depression due to bereavement while 
the pairs were separated. 
Method 
Subjects 
The 12 subjects were male Sprague-Dawley rats 
divided into three different age groups. The age 
groups also determined the amount of time the rats 
had been pair-housed together in the Washington 
College vivarium. Group 1 (long-term companion) 
consisted of two pairs of rats over 400 days old 
who had been housed together for over 15 months. 
Group 2 (medium-term companion) consisted of 2 
pairs of rats over 200 days old who had been 
housed together for over 6 months, and group 3 
(short-term companion) consisted of 2 pairs of rats 
less than 50 days old who had been housed together 
for less than a month. All procedures were approved 
by the Washington College Institutional Animal Care 
and Use Committee. 
Housing 
Since their arrival, long-term pairs and mid-term  
pairs were initially kept pair-housed in clear, 
automatic watering cages on a restricted diet 
according to weight. Two weeks prior to the 
experiment the rats were placed in clear cages that 
were equipped with water bottles and a free-feed 
diet of 120 grams of rodent chow was provided per 
day, per pair. One hundred and twenty grams of 
rodent chow was deemed to be a measurable free-
feed diet since it is more than a sufficient amount of 
food for 2 adult rats to eat in a day. Rats were 
moved to these types of cages to equate their 
environment to the post-separation cages. Rats were 
pair-housed until 1 day after the pre-separation 
forced swim test (see Figure 1). Once separated, 
rats were placed in opaque cages to rule-out visual 
recognition, and placed on opposing racks on 
opposite sides of the male rat room, to avoid scent 
recognition while minimizing environmental changes. 
After 14 days of separation, rats were reunited in a 
clean, clear cage and monitored for harmful 
aggression for an hour before being left alone as 
cohabitants. 
Socialization and Diet 
To rule out isolation as a factor for stress or 
depression, all rats were handled by the 
experimenter for 15 minutes each day. On forced 
swim test session days, rats were also handled pre-
and post-session. All rats were monitored daily for 
weight and food consumption throughout the entire 
experiment. 
Forced Swim Test 
To test for depression, all rats underwent the 
forced swim test both pre- and post-separation. The 
forced swim test took place in a standard, clean, 
32-gallon trashcan filled with water at a temperature 
of 25 q -30 Celsius. On pre-separation, habituation 
day rats were placed in the water for 15 minutes and 
behavior was not recorded. After the 15 minutes, 
rats were removed from the water, hand dried with a 
towel, and allowed to further dry in a clean cage 
equipped with an absorbent pad. The next day (pre-
separation test day), rats were placed in the forced 
swim test again for 5 minutes and latency of 
immobility was recorded. Immobility was defined as 
floating behavior where the rat's only activity was 
done to keep his head above the water. After 5 
minutes the rats were dried and allowed to further 
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dry in the same condition as habituation day. Five 
days after the pre-separation test (4 days post-
separation) all the rats were run in another 5 minute 
forced swim test session. Test sessions were also 
run on days 8 and 12 post-separation and 4 days 
post-reunion. 
Results 
Forced Swim Test 
A one-way repeated measures ANOVA was 
performed to compare the latency of immobility in 
the forced swim test across all 5 swim sessions. The 
assumptions of Mauchly's Test of Sphericity were 
met. Swim sessions were significant, F (4,36) = 
30.004, p < .01, h2 = .769. There was no effect of 
group, F (2,9) = 2.413, p > .05, h2 = .349. As 
seen in Figure 2, pairwise comparisons revealed that 
rats gave up trying to escape from the water and 
floated for significantly longer when separated 
compared to the pre-separation swim session and 
the post-reunion swim session. Refer to Table 1 for 
means. 
Weight Monitoring 
A one-way repeated measures ANOVA was 
performed to compare separation and reunion 
weights of the long-term and mid-term pair-housed 
rats. The results of the test were not significant F 
(2,12) = .691, p > .05, h2 = .520 (see Figure 3). 
Refer to table 2 for means. 
Food Intake 
A one-way repeated measures ANOVA was 
performed to compare the average food intake of 
the rats before separation, during separation, and 
after reunion. The results of the test were not 
significant, F (2,18) = .845, p > .05, h2 = .446 (see 
Figure 4). Refer to table 3 for means. 
Discussion 
The outcome of this study yielded significant 
results concerning depression in rats that had been 
separated from a housing companion. As the results 
of the forced swim test illustrate, the rats spent 
significantlymore time floating 	 categorized as 
immobility and a sign of depression—when they  
were separated compared to before the separation 
period began. Furthermore, once the rats were 
reunited with their housing mates the latency of 
immobility returned to a pre-separation rate. These 
results indicated that the rats experienced depression 
as an effect of their separation. However, it is only 
assumed that the depression was a result of 
bereavement because the rats believed that their 
cage mates were deceased. There is no known 
objective way to test this subjective perception. Still, 
these results can offer evidence to the possibility that 
rats experience emotion and may develop social 
relationships. 
A variety of external factors could have resulted 
in the finding that the rats' weight or food intake was 
not affected by the separation. A possible 
explanation for the lack of weight loss could be the 
reduced activity level when they were separated, 
compared to when they were housed with another 
rat. As seen in Figure 3, the rats lost weight the day 
after they were reunited, which could be accounted 
for by an increase in activity upon the reunion, such 
as wrestling to obtain dominance in the cage (Munn, 
1950). Also, as aforementioned, despite the 
evidence that animals tend to eat more in groups of 
two or more, eating does not appear to be a socially 
effected behavior (Munn). 
Complications that arose from this study were 
mainly due to the short-term housing rat pairs. 
Because the short-term rats were so young, weight 
gain or loss could not be accurately assessed due to 
their continued growth throughout the study. This led 
to limitations when doing statistical analyses 
regarding weight. Future studies that would compare 
length of housing time should use rats that are 
already grown and are stable in weight. Due to the 
lack of evidence that weight or food consumption is 
a factor in rodent depression, however, rat age may 
not be important. Instead of weight and food intake, 
many other options for measuring depression or 
anxiety as a result of separation from a cage mate 
could be used, such as an open-field test. Due to the 
observation that the forced swim test appears to be 
a sensitive measure of bereavement due to 
separation, future studies could also use the forced 
swim test to compare the validity of other 
depression assessments, such as the open-field test. 
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Another complication that arose in the study, but did 
not have an effect on the results, was with the first 
container used for the forced swim test—the initial 
container was too small, and the larger rats were 
able to climb out; this was rectified by replacing the 
original container with a large trashcan. Data 
collection was then pushed back a week so that the 
faulty original baseline session could be omitted from 
the study. 
Important issues concerning animal rights and 
animal testing are brought to attention by the results 
of this study, as with any study that indicates a new 
level of animal consciousness. However, a more 
valid and realistic application of this study would be 
in the field of animal welfare, in specific regard to the 
housing of laboratory rats. This study provides 
ample evidence that animals are more content when 
pair-housed compared to being housed alone, 
meaning that social interaction with another rat may 
be one of the greatest sources of environmental 
enrichment for a laboratory rat. Furthermore, if rats 
do experience emotional pain from a lack of social 
interaction, researchers should consider avoiding 
separating rats when designing a study, because not 
only may it affect the outcome of the experiment, but 
also pain at any level should always be avoided 
when possible. Overall, the findings in this study—
concluding that rats may in fact be capable of 
emotion as a result of being separated from their 
companions—offer significant reasoning to continue 
research on the topic of animal cognition. 
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Tabig I. Means of Immobility Late ncy in the Forced Swim Test Per Group 
A Model of 	 1. 
Swum Session Mean Late roy of Immobility (seconds) Standard Deviation 
Short Term Group (n=4) 
Pre-Separation 76.5000 67.3771 
4 Days Post-S eparation 77.2500 68.0606 
8 Days Post-S eparation 103.5000 60.6932 
12 Days Post-Separation 212.0000 492999 
4 Days Post-Re union 1.5000 1.9149 
Md Term Group (n=4) 
Pre-Separation 30.2500 322467 
4 Days Post-S eparation 84.5000 522927 
8 Days Post-S eparation 163.0000 64.7817 
12 Days Post-Separation 144.7500 37.9067 
4 Days Post-Reunion 35.2500 30.0153 
Long Tern► Group (n=4) 
Pit-Separation 5.2500 10.5000 
4 Days Post-S eparation 34.2500 37.1697 
8 Days Post-Separation 68.7500 28.4063 
12 Days Post-S eparation 174.5000 40.7390 
4 Days Post-Re union 9.5000 9.2916 
Model of 1. 
Table 2. Means of Weight Per Group Per Day 
Trial Period 
	
Mean Weight (grams) 	 Standard Deviation 
Md Term Group (n=4) 
Baseline 	 694.3596 	 48.4626 
S eparation 	 693.7143 	 50.7494 
Reunion 	 692.5625 	 49.3228 
Long Term Group (n=4) 
Baseline 	 692.1442 	 54.5188 
Separation 	 687.6868 	 58.5103 
Reunion 	 688.4313 	 58.1897 
Table 3. Means of Food Consumption Per Group Per Day 
Trial Period Mean Consumption (grams) Standard Deviation 
Short Tenn Group (n=4) 
Baseline 22.8077 .1777 
Separation 29 5495 3.0033 
Reunion 28.0625 1.0825 
Md Terra Group (n=4) 
Baseline 29.9808 2.1984 
Separation 27.3214 2.1032 
Reunion 26.1875 .2165 
Long Tenn Group (n=4) 
Baseline 25.0385 2.1318 
Separation 23.8393 4.2676 
Reunion 25.6250 1.2990 
Figure Captions 
Figure I. A timeline of the study 
Figure 2. A line graph depicting the mean latenc y of immobility ac rasa all swim sessions. 
Figure 3. A line graph depicting the me an weights of each group across the study. 
Figing 4. A line graph depicting the me an food consumption of each group across the 
study. 
Plgure 1. Study Timeline 
Baseline 	 &paration 	 Reimion 
DAYS: 1 	 12 13 14 	 17 	 21 	 25 	 29 
Day 1: Rats pairs were placed in clear cages. Baseline food intake and weight monitoring 
begins. 
Day 12: Rats were placed in the forced swim test for a 15-minute inescapable exposure 
session 
Day 13: Rats were run in the Fe-separation 5-minute session. Rats were then separated 
and placed in the opaque cages. 
Day 14: Separation food intake and weight monitoring began. 
Day 17: 4-day post-separation force swim test. 
Day 21: 8-day post-separation force swim test. 
Day 25: 12-day post-separation force swim test. Rats were reunited and reunion food 
intake and IT/eight monitoring began. 
Day 29: 4-day past-reunion force swim test. Rats were returned to vivarium stock. 
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